Wortmannin-sensitive activation of p70s6k by endogenous and heterologously expressed Gi-coupled receptors.
In order to study the regulation of the ribosomal protein S6 kinase, p70s6k, by G protein-coupled receptors, Rat-1 fibroblasts were stably transfected with two versions of the alpha2 adrenergic receptor. Stimulation of clone 1C cells, which express 3.5 pmol/mg of protein of the human alpha2C10 receptor, with the alpha2 agonist UK 14304 led to a transient increase in p70s6k activity. UK 14304 also activated p70s6k in a clone expressing the porcine alpha2A receptor (400 fmol/mg of protein). Lysophosphatidic acid (LPA), acting through endogenous G protein-coupled receptors, also activated p70s6k in alpha2 receptor-transfected and in nontransfected cells. Activation of p70s6k by both UK 14304 and LPA was accompanied by increased phosphorylation of the protein. Rapamycin completely blocked the activation of p70s6k by both agents. Activation of p70s6k by UK 14304 and by LPA, but not by platelet-derived growth factor (PDGF), was blocked by preincubation of cells with pertussis toxin. Wortmannin, a selective inhibitor of phosphoinositide (PI) 3-OH kinase, prevented activation of p70s6k by UK 14304, LPA, and PDGF. These data indicate that p70s6k is regulatable by Gi-coupled receptor agonists in a pertussis toxin-sensitive fashion in Rat-1 fibroblasts and that activation of p70s6k by such agents appears to involve an isoform of PI 3-kinase.